I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

*I*mmune Thrombocytopenia (ITP) is an autoimmune disease, associated with platelet destruction and temporary or persistent thrombocytopenia, caused by platelet autoantibodies\[[@ref1][@ref2][@ref3]\] detected in both adults and children.\[[@ref4]\] In Europe, the annual incidence of ITP has been estimated at 2.8--3.9/100,000 adult population.\[[@ref5]\] This autoimmune disease was first described as "idiopathic thrombocytopenic purpura." In 2009, the International Working Group proposed replacing the term "idiopathic thrombocytopenia" with the term "immune thrombocytopenia" while keeping the abbreviation.\[[@ref6]\]

ITP can be categorized as primary or secondary. The diagnosis of primary ITP is established once other causes associated with ThrombocytoPenia are ruled out and ITP is developed in isolation.\[[@ref7]\] Secondary ITP can result from chronic infections, lymphoproliferative or myeloproliferative disorders, pregnancy, and autoimmune disorders\[[@ref8]\] such as systemic lupus erythematosus (SLE).\[[@ref4]\] In other words, thrombocytopenia does not develop in isolation and is normally associated with other conditions or drug exposure.\[[@ref9]\]

Among the secondary causes of ITP, SLE is one of the autoimmune conditions in which thrombocytopenia is a well-known hematologic presentation.\[[@ref10]\] The prevalence of thrombocytopenia has been estimated at 15%--20% in these patients.\[[@ref11]\] In addition, in up to 16% of these patients, ITP may precede SLE, even after long periods (up to 10 years).\[[@ref12]\] While distinguishing between primary and secondary ITP is clinically relevant,\[[@ref7]\] diagnosis of secondary ITP and distinction between these conditions is sometimes challenging.\[[@ref9]\] In patients with primary ITP, positive antinuclear antibody (ANA), antiphospholipid (APL) antibody, antithyroid antibody, and positive direct red cell antiglobulin tests are often present.\[[@ref9]\]

In general, measurement of ANA titer is the first standard laboratory screening test for autoimmune diseases.\[[@ref13]\] In addition, it is recognized as the best laboratory tool for screening patients with SLE.\[[@ref11][@ref14]\] Despite the association between ANA titer and SLE, most patients with ITP and positive ANA titer do not show any clinical signs or symptoms of generalized autoimmune diseases.\[[@ref14]\] This can be due to the fact that ANA is neither completely sensitive nor specific and may be even transiently found in 16% of the general population.\[[@ref11]\] In addition, the presence of ANA or APL antibody without the clinical signs and symptoms indicative of SLE or APL syndrome is not suggestive for secondary ITP.\[[@ref7]\]

The clinical course of ITP greatly varies in adult patients and ranges from asymptomatic cases to fatal bleeding. However, patients generally complain of mucocutaneous or subcutaneous bleeding when looking for treatment.\[[@ref15]\] Therefore, the necessity of treatment for patients with ITP depends on the severity of thrombocytopenia and clinical evidence of bleeding.\[[@ref16]\] In addition, treatment should be tailored individually\[[@ref9]\] considering disease-related and patient-related factors\[[@ref16]\] such as age, lifestyle, risk of bleeding, and patient\'s preferences.\[[@ref6]\] Moreover, treatments for primary and secondary ITP are basically different.\[[@ref7]\]

Based on the international consensus report and evidence-based practice guideline by the American Society of Hematology, the standard treatment for primary ITP includes corticosteroids as the first-line agent.\[[@ref7][@ref17]\] Other first-line treatments include intravenous immunoglobulin and intravenous anti-D administration.\[[@ref6][@ref17]\] For the treatment of patients with secondary ITP, targeting the underlying disease is often the main approach.\[[@ref7]\] In patients with secondary ITP due to SLE, corticosteroids are the first-line agents for cases with more severe involvement.\[[@ref18]\] However, selection of the standard treatment for patients with significant thrombocytopenia and disease symptoms is quite difficult due to the lack of standard guidelines.\[[@ref19]\] Currently, several agents are used in the treatment of patients with ITP, although the safety and efficacy of these agents are not satisfactory.\[[@ref20]\] Recently, drugs such as high-dose dexamethasone, rituximab, and thrombopoietin receptor agonists (TPO-RA) have been used for intensifying the treatment effects and increasing remission.\[[@ref21]\] Despite the availability of several pharmacological options, treatment is sometimes challenging. In fact, long-term treatment with corticosteroids is associated with toxicities, which led to the idea of "minimizing steroid exposure" as a preferred approach when response to treatment is observed.\[[@ref9]\] In addition, high cost of treatment with TPO-RA,\[[@ref22]\] variability of response, and low rate of long-term remission with rituximab\[[@ref22]\] are considerable issues. Moreover, there are concerns regarding the safety of immunosuppressive agents such as azathioprine, cyclophosphamide, mycophenolate mofetil, and cyclosporine.\[[@ref9]\]

When investigating the use of second-line agents for ITP, problems such as diversity in the assessment of efficacy, outcomes, and definitions, besides the unavailability of comparative clinical trials, should be taken into consideration.\[[@ref23]\] Among other medications, hydroxychloroquine (HCQ) is an immunomodulator agent, which has been used for a long time in the treatment of SLE, rheumatoid arthritis, and other autoimmune disorders.\[[@ref24][@ref25]\] The potential use of HCQ as a steroid-sparing agent is an interesting subject. The current study was designed in the light of limitations in the available pharmacotherapy options and the potential benefits of HCQ in the treatment of ITP. In this study, we aimed to review the literature to find published articles regarding the efficacy and safety of HCQ in patients with ITP.

M[ETHODS]{.smallcaps} {#sec1-2}
=====================

In order to review the English language literature on the efficacy of HCQ in the treatment of ITP, we searched major electronic databases, including Web of Science, PubMed, and Scopus. In addition, to obtain further relevant articles, we manually searched the references of related papers and evaluated the articles in this process; no time limits were set for the publication date. The literature search was finished in October 2016.

We evaluated the retrieved articles in terms of the inclusion and exclusion criteria. All cohort studies, clinical trials, case reports, conference papers, and letters were included in our search. We read the full text of the articles to avoid missing any data regarding the administration of HCQ in ITP patients.

Based on the objectives of the current study, we excluded irrelevant papers, which either focused on the administration of HCQ in the treatment of diseases other than ITP (such as rheumatoid arthritis) or studies about treatment modalities other than HCQ for ITP. Only one relevant conference paper was excluded, as its data were published in an original article, which was among our included papers \[[Figure 1](#F1){ref-type="fig"}\].

![The flowchart of the searched databases and the number of articles](JRPP-7-4-g001){#F1}

The data of the included articles were presented in two tables. We tabulated the study characteristics, patients\' demographics, and data related to HCQ treatment and response \[[Table 1](#T1){ref-type="table"}\]. Moreover, the features of the case reports are presented in another table \[[Table 2](#T2){ref-type="table"}\]. In a study by Arnal *et al*.,\[[@ref26]\] which had a wide heterogeneity in drugs and treatment modalities, the number of included patients was limited to those who received HCQ.

###### 

Characteristics of the included studies
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###### 

Characteristics of case reports
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R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Based on our search, only four studies were retrieved.\[[@ref19][@ref26][@ref27][@ref28]\] These studies are summarized in [Table 1](#T1){ref-type="table"}.

Inclusion and exclusion criteria {#sec2-1}
--------------------------------

Based on our literature review, only Khellaf *et al*. had clearly defined the inclusion and exclusion criteria. The included patients had ITP and marked thrombocytopenia, defined as platelet count \<50 × 10^9^/L on at least two consecutive laboratory tests. In addition, patients with thrombocytopenia were included if ANA titer was ≥1/160 and at least 1 previous treatment for ITP did not result in a sustained response (SR).\[[@ref19]\] Moreover, patients with other conditions, which could be associated with ITP (such as HIV, hepatitis C, lymphoproliferative disorders, thyroid disease, and drug-induced ITP), were excluded; nonetheless, patients with SLE remained in the study.\[[@ref19]\]

Using a similar definition proposed by Khellaf *et al*.,\[[@ref19]\] Arnal *et al*.\[[@ref26]\] included patients with "frank autoimmune thrombocytopenia." They included only patients with definite or incomplete SLE.\[[@ref19][@ref26]\] In both studies, patients with SLE were eligible only if thrombocytopenia was the predominant manifestation of SLE.\[[@ref19][@ref26]\] In addition, Arnal *et al*. emphasized on the lack or presence of mild extra hematological SLE flares at the time of thrombocytopenia diagnosis.\[[@ref26]\] The exclusion of patients with diseases other than SLE, which could be the underlying cause of ITP or drug-induced thrombocytopenia, was almost similar in both studies.\[[@ref19][@ref26]\] Moreover, patients were excluded if thrombotic thrombocytopenic purpura was the cause of low platelet count at disease onset.\[[@ref26]\]

Definitions for ITP {#sec2-2}
-------------------

Expectedly, the case reports did not present any definitions for ITP.\[[@ref27][@ref28]\] However, Khellaf *et al*.\[[@ref19]\] used the definition of ITP, proposed by the European Hematology Association Scientific Working Group on thrombocytopenia in 2009.\[[@ref7]\] On the other hand, Arnal *et al*. used the definition presented by George *et al*., which indicates the presence of thrombocytopenia in patients with a normal bone marrow containing normal or high megakaryocyte count.\[[@ref26]\]

Diagnostic criteria for systemic lupus erythematosus {#sec2-3}
----------------------------------------------------

Arnal *et al*.\[[@ref26]\] used the 1982 definition by the American Rheumatism Association (ARA). According to ARA, definite SLE is diagnosed in patients with ≥4 criteria, while incomplete SLE is confirmed in the presence of 3 diagnostic criteria. However, use of the revised criteria of ARA classification may result in more diagnoses of definite SLE, compared with the 1982 version of this classification. Accordingly, 15 patients were diagnosed with incomplete SLE based on the 1982 criteria, while the revised criteria indicated 4 cases with definite SLE among them.

Although Khellaf *et al*. used a similar definition for definite SLE, they classified patients with \<4 criteria in the non-SLE group.\[[@ref19]\] Based on this classification, 12 (30%) patients were diagnosed with SLE (4, 5, and 6 criteria in 8, 2, and 2 patients, respectively), while the remaining 28 patients were without SLE (2 and 3 criteria in 13 and 15 patients, respectively). In the case reports, the authors only mentioned that the patients were diagnosed with SLE.\[[@ref27][@ref28]\] Moreover, in terms of SLE activity, Khellaf *et al*. and Arnal *et al*. used the SLE disease activity index (SLEDAI).\[[@ref16][@ref26]\]

Positive antinuclear antibody titer {#sec2-4}
-----------------------------------

ANA positive antibody with a titer of ≥1/160 was one of the inclusion criteria in the study by Khellaf *et al*. They also pointed that the immunofluorescence technique applied on HEp-2 cell substrate was the selected laboratory method for the measurement of ANA.\[[@ref19]\] Moreover, Bockow *et al*.\[[@ref27]\] noted that the patients had high titers of ANA. In one of their patients, the titer of ANA was 1:640. Blasco\[[@ref28]\] also indicated moderate ANA titers in his patient; nonetheless, the ANA titer was not mentioned. In the study by Arnal *et al*.,\[[@ref26]\] the ANA titer of 15 patients with incomplete SLE was reported. These patients (out of 56 patients) received different treatments in the survey. However, the number of patients with positive ANA titer, who were treated with HCQ, was not presented.

Other symptoms {#sec2-5}
--------------

Several symptoms were reported in patients in the case reports. In the study by Blasco,\[[@ref28]\] the reported patient presented with asthenia, Raynaud\'s phenomenon, oral aphthae, urticaria, malar rash, photosensitivity, chronic polyarthritis, leukopenia, mild hypocomplementemia, and a history of autoimmune thyroid disease. In addition, Bockow *et al*.\[[@ref27]\] reported two cases diagnosed with SLE and/or Sjögren\'s syndrome. These patients were cytopenic and showed sicca symptoms; both patients had positive anti-SSA/Ro autoantibodies. One of the patients also suffered from joint pain, while the other had elevated total complement activity.

Definition and timing of response to treatment {#sec2-6}
----------------------------------------------

Definition of response to treatment was presented in two studies. Khellaf *et al*.\[[@ref19]\] categorized response to treatment as follows: "complete response" (CR) when the platelet count is ≥100 × 10^9^/L; "response" when the platelet count is 30--100 × 10^9^/L (at least twice the initial count); and "treatment failure" when the platelet count is \<30 × 10^9^/L or less than twice the initial count (or if the patient requires rescue treatment).

The assessment was based on the platelet count during the first 8 weeks of therapy. The mean time to CR and response following HCQ initiation was 5.6 (range, 2--10) and 3.07 (range, 2--6) months, respectively. In contrast, Arnal *et al*.\[[@ref26]\] defined CR as platelet count \>150 × 10^9^/L. The response was considered "partial" (PR) when the platelet count increased between 50 and 150 × 10^9^/L (doubled); all other conditions were defined as failure. However, no definition was found in the case reports.\[[@ref27][@ref28]\]

Hydroxychloroquine initiation following diagnosis {#sec2-7}
-------------------------------------------------

Evaluation of the interval between the diagnosis of ITP and initiation of HCQ indicated a median of 4 months (range, 1 month to 10 years) and a mean of 14 months (range, 0.5--142 months) in studies by Khellaf *et al*.\[[@ref19]\] and Arnal *et al*.,\[[@ref26]\] respectively.

Treatment with hydroxychloroquine and other concomitant agents {#sec2-8}
--------------------------------------------------------------

The oral dose of HCQ ranged from 200 to 600 mg/d \[[Table 1](#T1){ref-type="table"}\]. HCQ was initiated with corticosteroids (prednisone) and several other agents in most patients. In fact, in a total of 54 patients in 4 studies, only 5 patients received HCQ alone. However, the outcomes of these patients were not reported separately in studies. In the study by Khelaf *et al*.,\[[@ref19]\] treatment with HCQ was initially in combination with another ITP treatment in 36 patients (90%); the most frequent agent was prednisone (36 cases). Moreover, in the study by Blasco,\[[@ref28]\] the patient received prednisone concomitantly. In addition, both cases in the study by Bockow *et al*.\[[@ref27]\] received prednisone plus Vitamin D. Finally, in the study by Arnal *et al*.,\[[@ref26]\] 10 (90.9%) patients received prednisone, along with HCQ.

Sustained response with hydroxychloroquine {#sec2-9}
------------------------------------------

As shown in [Table 1](#T1){ref-type="table"}, SR was achieved in 34 out of 54 patients included in the articles (62.9%). Among these patients, SR in 18 (33.3%) patients was associated with no treatment or HCQ alone.

Factors associated with response to hydroxychloroquine {#sec2-10}
------------------------------------------------------

Khellaf *et al*.\[[@ref19]\] showed that in univariate analysis, SLE-positive status was associated with a significantly higher SR to HCQ (10/12; 83%), compared to patients with positive ANA without definite SLE (14/28, 50%) (*P* \< 0.05). In addition, Arnal *et al*.\[[@ref26]\] found that long-term response (PR or CR) was more prevalent in patients with definite SLE (75%), compared to patients with incomplete SLE (33%). However, the difference was not significant (*P* = 0.28). None of the patients with incomplete SLE (3 out of 11 patients) showed long-term response to treatment (2 patients with failed response and 1 patient with PR).

Factors unrelated to treatment response {#sec2-11}
---------------------------------------

Khellaf *et al*.\[[@ref19]\] found that age (*P* = 0.66), sex (*P* = 0.872), bleeding at diagnosis (*P* = 0.24), number of treatment agents before HCQ (*P* = 0.46), duration of ITP before HCQ (*P* = 0.83), SLEDAI score at HCQ onset (*P* = 0.11), ANA titer ≥ 1/320 (*P* = 0.896), positive anti-DNA antibodies (*P* = 0.76), positive antiplatelet antibodies (*P* = 0.89), and positive APL antibody (*P* = 0.343) were not significantly associated with SR to treatment with HCQ.

Other points {#sec2-12}
------------

The association between Vitamin D deficiency and ITP was investigated in the study by Bockow *et al*.\[[@ref27]\] Based on the reported cases, the authors suggested a synergistic effect between Vitamin D and HCQ in the treatment of thrombocytopenia. This conclusion was made as the combination regimen was more effective than monotherapy; however, the mechanism through which the effect is exerted is unknown.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

In this review article, we aimed to present evidence regarding the treatment of ITP with HCQ. Since this topic has not been explored extensively in the literature, we could not find homogenous data based on the available articles. The included papers only described the outcomes of 54 patients treated with HCQ. Nevertheless, we believe that several aspects of patients and their treatment should be evaluated more precisely in future studies.

As it was expected, all the patients had received corticosteroids before the initiation of HCQ. In addition, in \>90% of patients, HCQ was not administered alone and concomitant treatment(s) -- more frequently prednisone -- was prescribed as well \[[Table 1](#T1){ref-type="table"}\]. Therefore, it seems that the observed response cannot be easily attributed to HCQ alone. However, it should be noted that patients who received this agent did not show satisfactory responses, while they had previously received corticosteroids. Moreover, delayed onset of HCQ effects, which was reported within 3 months for most patients,\[[@ref19]\] precluded monotherapy with HCQ as the initial treatment.

In terms of efficacy, Khellaf *et al*. supported the concept of using HCQ as a "steroid-sparing agent."\[[@ref19]\] Although the detailed results were not presented in their article, Khellaf *et al*. suggested that HCQ might not be as effective for patients with refractory SLE, who failed to respond to immunosuppressive agents or splenectomy.\[[@ref19]\] Similarly, Arnal *et al*. showed that in combination therapy with prednisone and HCQ, 64% of patients could achieve long-term responses, which could lead to dose reduction or discontinuation of prednisone.\[[@ref26]\] Since their patients only had moderate thrombocytopenia, the results cannot be extrapolated to all patients with different disease severity.\[[@ref26]\]

In contrast, Blasco showed that corticosteroids can trigger the faster onset of response to treatment, while SR can be achieved with HCQ. Therefore, in the maintenance treatment of patients with refractory ITP, HCQ monotherapy may be a suitable option.\[[@ref28]\] It was also proposed that the efficacy of HCQ is high enough as a first-line agent.\[[@ref28]\] One of the important issues in the classification of patients with ITP is whether they have primary or secondary ITP. Khellaf *et al*. and Arnal *et al*. included patients with either primary or secondary (SLE-associated) ITP.\[[@ref19][@ref26]\] Moreover, patients in the case reports had SLE-associated ITP.\[[@ref27][@ref28]\] Therefore, none of these studies were performed solely on patients with primary ITP.

In terms of response to HCQ, a significantly better response was observed in patients with definite SLE as noted by Khellaf *et al*.,\[[@ref19]\] and an insignificantly better response was reported in patients with definite SLE in the study by Arnal *et al*.\[[@ref26]\] However, the limited number of patients receiving HCQ in the latter study should be considered. Moreover, the threshold for platelet count in the definition of treatment response by Arnal *et al*. was higher than that reported by Khellaf *et al*. This might have influenced the categorization of patients with PR or response failure and can impede direct comparison of the results.

Another challenging issue regarding the diagnosis of ITP is the role of positive ANA status. Based on the international consensus, ANA is not a basic test for the diagnosis of ITP and is categorized among tests with potential application in the management of these patients.\[[@ref17]\] In addition, Grimaldi-Bensouda *et al*. did not suggest routine ANA measurement due to the lack of association between ITP progression and ANA positivity.\[[@ref5]\]

Data regarding the positive value of ANA titer also seem to be conflicting. In this regard, Al-Sayes *et al*. used the reference range of 1:40 for the positivity of ANA.\[[@ref29]\] However, patients with low positive ANA titer can be diagnosed with primary chronic ITP, even though their response to corticosteroids seems to differ from those with negative ANA.\[[@ref30]\] This finding was also pointed out by Abbasi *et al*.\[[@ref14]\] They retrospectively studied patients with ITP, who received steroids as their initial treatment. ANA positivity was not significantly associated with the patients\' demographics, family history, presence of autoimmune diseases, platelet count, hemoglobin level, or erythrocyte sedimentation rate (ESR), compared to patients with negative ANA. However, the authors found that the platelet count at 2 weeks after the initiation of therapy raised more significantly in patients with negative ANA, compared to patients with positive ANA (even after adjustments for sex, age, and ESR). In addition, they reported the significant negative effect of ANA positivity on reaching CR.\[[@ref14]\] It was shown that unlike children, adult patients with positive ANA (titer \>1/80) were not more susceptible to chronic ITP.\[[@ref5]\]

Kellaf *et al*. justified the inclusion of patients with ANA titers above 1/160 due to the possibility of underlying connective tissue disorders at this threshold.\[[@ref19]\] However, none of the included studies in this review focused on differences in HCQ treatment response between patients with positive and negative ANA. In the case reports and study by Khellaf *et al*., all the patients were ANA positive, which made such comparisons impossible.

The publication time of the retrieved studies is also an interesting point. Despite the long-term availability of HCQ in the market, use of this agent for the treatment of ITP is not longstanding. One of four studies included in this review was published in 2014.\[[@ref19]\] Two studies were published in 2013\[[@ref27][@ref28]\] and one was published in 2002.\[[@ref28]\] Moreover, another registered trial is currently recruiting participants.\[[@ref31]\]

The most important limitation of this review article is the limited number of articles, addressing this issue. In addition, the heterogeneity in concomitant treatments and lack of well-designed clinical trials are other limitations of this study. In order to reduce heterogeneity among different studies, the European Medical Agency published a guideline on the clinical development of medicinal products in 2014, which are used for the treatment of chronic primary ITP;\[[@ref32]\] overall, use of such guidelines can be very helpful.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

It was previously proposed that thrombocytopenia can increase the risk of mortality in adult patients with ITP\[[@ref6]\] and SLE.\[[@ref12]\] In this regard HCQ as a steroid-sparing agent can be helpful for treatment purposes. In conclusion, it seems that HCQ can be an option in the treatment of patients with SLE-associated ITP. However, there is a scarcity of information in this area, and further studies are needed on ITP with different severities. Although promising, the status of HCQ in the treatment of ITP continues to evolve.
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